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Further comparisons for CDF Z pT

Comparison of:
• default kT  in Pythia (blue histogram) ;  χ2=228/50 dof 
•“best fit” (2.15 GeV/c; green histogram); χ2 = 38.6/50 dof

Note that there are still some detailed differences in shape
between Pythia prediction and that of ResBos

from Willis Sakumoto
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Comparison of Higgs production at LHC

•Note dramatic change from Pythia 5.7 to Pythia 6.122 and 
agreement between ResBos at low pT
•Pythia does not describe high pT end well (without large 
scale) but is not expected to (extra radiation by setting
Q2

max=2 is a step in that direction); ResBos is matched 
to NLO ME at high pT

NB: CMS 
decided not
to build a 
preshower 
detector 
based on 
Pythia 5.7; 
don’t become
too reliant on
Monte Carlos
(or at least 
not on just one 
Monte Carlo)

Ivica Puljak and
Csaba Balazs
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Effect of “intrinsic” kT on Pythia
predictions

•No difference between kT value of  0.44 GeV/c and 4 GeV/c
•Large center-of-mass energy and gg initial state leads to
a large number of branchings; effect of kT is washed out
by the time that hard collision takes place

Note small differences 
in shape between 
ResBos and Pythia Does 

ResBos
retain 
sensitivity 
to the
non-
perturbative
physics?
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Higgs production at the Tevatron

…again relatively good agreement between Pythia and ResBos
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Higgs production at the Tevatron

…again, little difference between the two values of kT
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Uncertainties in CSS formalism

Ladinsky-Yuan (LY): standard parameterization of 
non-perturbative coefficients
Brock-Ladinsky-Landry-Yuan(BLLY): new fit including CDF 
Z data hep-ph/9905391
•Little difference in pT distribution between the two
parameterizations; also does not matter greatly whether g2 
is scaled by color factors or not (to go from qqbar to gg)

Csaba Balazs
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Uncertainties in CSS formalism

 For 150 GeV Higgs at LHC
•Try using BLLY  2 parameter and 3 parameter fits
•Try not scaling g2 by CA/CF
•Try extreme values of g2
10-15% effects at low pT (<10 GeV/c)

Csaba Balazs

3 σ
values


